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@ Precede et dlsposltif de reception <Tau molns un signal tfentree comprenant au molns una 
Information codoo* 

<g> Le disposrtif (10) pour la mtsa en oeuvre du 
precede de llnvention et destine a demodufer 
des slgnaux modules angufalrsment Cest-a- 
drre en phase ou en frequence, comporte une 
antenna (11) de reception de slgnaux radio 
contenant des informations codecs, modulant 
angulairement ces slgnaux, et des moyens d" ex- 
traction (12) de ces Informations. Ces rnoyena 
d'extracfion (12) comportent un preamplrfics- 
teur (13), un stage (14) qui g6nare deux slgnaux 
en opposition de phase, un dlsctfmlnateur (17), 
un ampiificateur a gain variable (25). un demo- 
dulateur tf amplitude (26), un oomparateur 
adaptatif (27), un circuit (28) de commands 
automatfque du gain et un convertisseur anaio- 
gique/nurriertque (44). Le dtecrimrrrateur (17) 
comporte un resonateur a quartz (16) dont le 
courbe de resonance d'origine definit une 
bands passante et una psnte de flanc determl- 
nees, la frequence des ergnaux etant dtecri- 
minee en utlllsant au molns partiellernent un 
flanc da la courbe de resonance dudit resona- 
teur a quartz. 
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La presente invention concern© un precede da 
reception d'au moins un sfgrraf radio d'entree com pre- 
nant au mo Ins une information codee moduJant sngu- 
lalrement ce signal, et d'extraction de cette Informa- 
tion, ce precede comportant les e tapes consistent a 5 
capter (edit signal radio d'entree, a le f iltrer. a discri- 
minersa frequence eta en extraire ladite Information. 

Eile concern© egalement un dbpositlf de recep- 
tion d'au rnolns un signal radio d'entree comprenant 
au moins une information codee modulant angulaire- io 
ment ce signal* et d'extraction de cette information, 
ce dispositlf comportant une antenne de reception 
dudtt signal radio d'entree et des moyens d'extraction 
de Jadite information. 

f) exiats actuellement dee 6metteure fbumfssant 15 
differents types effmormatiorts tetles que des infor- 
mations phoniques, des informations horaires, des In- 
formations codecs ou toutes autres Informations nu- 
meriques. Parml les emettetirs de slgnaux horaires 
les plus conn us, on peut citer Pemetteur DCF 77 de 20 
la "Deutsche Bundespost" situe en Aflemagne et 
emettant una onde modulee en amplitude, et I'emet- 
teur TDP, sttue en France, et emettant una onde de 
'frequence moyenna egale a 162 kHz, modulee en 
amplitude pour les informations phoniques et en pha- 25 
so pour les Informations horaires. 

Ces emettetirs sont associes a des recepteurs 
permettant d'extraire et de restituer sous une forme 
utiJisabie, lea informations contenues dans I'onde 
porteuse. Les Informations phoniques de i'emetteur so 
TDF sont restifcuees par un recepteur radlophomque 
conventionneJ alors que les autres Informatlona dot- 
vent etre extraftes au moyen d un autre type de re- 
oepteur adapts au type conformations transmJses. 

Un recepteur destine a captBr les slgnaux de sff 
remetteur DCF et a en extraire les Informations est 
par example decrit dans fa demands de brevet pu- 
btlee sous le N* EP-A-0 201 061. Ce recepteur 
comports un circuit d'antenne accords, un preampll- 
flea tour a gain variable* un f litre et un.redreseeur 40 
connects© en s6ne r Le f litre est forme d'un distal ple- 
zo-electrique detivrant une tension dependants de la 
frequence d'un signal d'entree. Dans le dispositrf de- 
crit dans cette publication, seule la largeur de bande 
du cristal piezo-eJectrique est utilises. Les caracterts- 4$ 
tiques dynamiques de ce crista!, et en partlculler la 
pente de le courbe de reponse de la tension en fono- 
tion de la frequence, nlnterviennent pas. Ce disposi- 
tif ne peut etre utilise que pour demoduter des si- 
gnal* modules en amplitude et pas pour extraire des 50 
informations contenues dans une onde modulee an- 
gulatremant, c'est-&-dire en frequence ou en phase. 

Le brevet americaln US-A-4 006 424 decrit un cir- 
cuit discrfminataur de frequence a large bande pas- 
sante comportant un cristal plezo-eiectriqu , una bo- ss 
bine deduction et un condensateur. Ce circuit a una 
courts de reponse delrvra nt une t nslon en f notion 
de la frequence d'un signal d' ntree, cette courbe 



comportant une zone de discrimination operant a une 
frequence legerement inferieure a la frequence de 
coupure la phis basse du circuit La discrimination est 
effectuee par la bobine d'inductfon et le condensa- 
teur, etle cristaJ pjezo-etectrfque n'est utilise que pour 
stabiliser la frequence du circuit constitue da cette 
bobine et de ce condensateur. Cetta realisation pre- 
sents differents Irtconvenlents. Les boblnes d'lnduc- 
tton sont des composants eloctrartiques coOteux. 
Lour utilisation augments done I e prtx de ('ensemble 
du dfeposllif. En outre, comma alias sont relattvement 
grandee par rapport aux autres composants, leur uti- 
lisation est peu avantageuse dans des dtepositlfe 
dans lesquels la piece dteponlWe est llmitee. ce qui 
est generalement le cas dans lea boftiers da montres. 
De plus, une bobine d'inductton eras des cou plages 
efectromagneiiques indesrraWea lorsquVifle est pla- 
ces a proximlte d'un moteur ou d'une antenna de re- 
ception. Une telle realisation rend ce genre de drscri- 
minateurs dlfflcilemerrt utllisable. en particulier dans 
des montres. 

La presents invention se propose de palliar ces 
Inconvenienta en reaJlsant un precede et un dispositlf 
de reception effjeaces et simples pour capter et de- 
moduler des signaux modules angulairement, c*est-a- 
dlre en frequence ou en phase. 

Ce but eat attaint par un precede tel que def ini en 
preambute et caracterfse en ce que Ton f litre le signal 
radio d'entree et Con dtecrimine se frequence au 
moyen (fun dlscrirninateur comportant au moins un 
resonateur a quartz dont Ja courbe de resonance 
d'origlne def inff une bande passante et une pente de 
flanc determine^ la dbcrlmrnatlon de ladite fre- 
quence etant effectuee en utllisant au moins partlel- 
lemsnt un flanc de la courbe de resonance dud It re- 
scnateur a quartz. 

Solon un mode de realisation prof ere. on elargtt 
la bande passant© d'origlne et Ton obttentla panto du 
flanc voulue dudit resoneteur a quartz en y coupiant 
une resistance en s^rie. 

On dfmlnue avantageusement Tintenslte des si- 
gnaux sltues hors de la bande passante du resona- 
teur a quartz couple a la resistance en genera nt deux 
signaux en opposition de phase a partir du signal cap- 
fc6 et en transmettant run des signaux en opposition 
de phase audit resonateur a quartz et I'autre signal en 
opposition de phase a un reseau compenaateur 
comportant un condensateur et une resistance en se- 
tie. 

Selon un mode de realisation avantageux, on 
combine le signal sortsnt du resonateur a quartz et de 
la resistance avec le signal sortant du reseau 
compensateur, et on amplif ie le signal combine sor- 
tant du dlscrirninateur au moyen <Tun amplif icateur a 
gain variable. 

On commartde de preference le gain de rampli- 
ficateur a gain variable au moyen d'un dispositlf de 
commande automatique du gain de telle facon que le 
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niveau moysn du signal sortant dudlt amplif icatBur a 
gain variable soil sansiblement constant 

On realise avantageusement une demodulation 
d'amplltude du signal sortant de I'ampllfteateur a gain 
variable au moyen d'un demodulateur d'amplltude 5 
comportant une diode conduct rice en permanence, 

Seion un premier mode de realisation, on intro- 
dult dans une entree positive (fun amplif Icatsur dlf- 
ferenttel d'un comparator adaptatif, le signal sortant 
du demodulateur d'amplitude, et dans una entree ne- 10 
g stive dudlt ampliflcateur differential, une fraction de 
la valour moyenne dud it signal sortant du demodula- 
teur d'amplltude, cet ampliflcateur differential 
oomportant une sortie agencee pourfournirun signal 
de sortie representatif de nnforrnstion codes conte- 15 
nue dans le signal radio d'entree. 

Salon un deuxieme mode de realisation, on Intro- 
dult le signal aortant du demodulateur d'amplltude 
dans un convertlsseur analDgique/humsrique fbur- 
nbsant au molns un signal do sortie traits par un dis- 20 
positlf logique de type connu agence pour extraire Ja- 
dtte Information oodee dudit signal CTentree, 

Ce but est ega lament attaint par un dfepositif tal 
que decrit en preambule et caracterise en ce que ces 
moyens d'extractlon com portent au molns un dlscrt- 25 
mlnatour oomportant au molns un resonateur a quartz 
dont la courbe de resonance d'origine definitune ban- 
da passant a et une pants de f lane de" terminus, ce dfs- 
crlmlnateur etant agence pour f Hirer le signal radio 
d'entree et pour dlscxf miner sa frequence an utillsant so 
au molns partlelf smsnt un flsno de la courbe de reso- 
nance dudlt resonataur a quartz. 

Selon une forma de realisation avantageuse, le 
d Is positlf 00 mporte un preampllflcateur agence pour 
ampllflerle signal capte parTantenne de reception, et $3 
un stage qui genera des signaux en opposition de 
phase a partlrdu signal amplif Se sortant du preampll- 
ficateur. 

Le disposltrf comports avantageusement des 
moyens pour elargir la bands peasants d'origine du 40 
resonateur a quartz et pour obtenlr la pente de f lane 
voulue. ces moyens comprenanr avantageusement 
une resistance. 

Le dlscrfmipoteur oomporte avantageuaement un 
reeeau compsnsateur forma d'un condensateur et 45 
d'une resistance monies en aerie. 

Selon une forme de realisation preferee, I'etage 
qui genera des signaux en opposition de phase 
comporte une sortie oonnectee au resonateur a 
quartz et une sortie connBdtee au reseau compensa- 50 
teur. 

Selon un mode de realisation avantageux, lesdits 
moyens d'extrsction com portent un ampliflcateur a 
gain variable agence pour amplifier I e signal combine 
sortant dudit discriminateur, un ctrcuft de commands 65 
automatiqu du gain agence pour commander le gain 
de Campllf Icateur a gain variabl , tun circuit demo- 
dulateur d'amplltude comprenant una di de con due- 



trice en permanence. 

Selon una premiere forme de realisation, lesdits 
moyens (^extraction component un comparateur 
adaptatif comprenant un amplrficatsur differential 
pourvu d'une entree positive connectee a (a sortie du 
demodulateur d'amplrtude et d'une entree negative 
connectee antra deux resistances dont Tune est re- 
Hie au demodulateur d'amplltude et dont I'autre est 
reilee a la masse elect rique, 

Selon une deuxieme forme de realisation, les 
moyens d'extractlon com portent un convertisseur 
analogique/numerique connects a la sortie du demo- 
dulateur d'amplltude. 

La presents Invention et ses avantages apparaT- 
tront mieux dans la description suivante cfun example 
de realfsatfon et en reference au dessln annexe, dans 
tequel la figure unique est une vue schematique du 
dtepositif selon finventioru 

En reference a cette figure, le disposttif 10 de re- 
ception et d'extractlon comporte una antenna de re- 
ception 11 agencee pour capter des signaux radio 
d'entree amis par un ernetteur (non represent^). Cet 
ernetteur petit par example etre du type de r ernetteur 
connu sous le nom de Teledlf fusion de France abce- 
ge TDF emettant una onde modulee an amplitude et 
en frequence dont la porteuse a une frequence 
moyenne de 162 kHz, Cette onde vehlcufe drfferen- 
tee informations re parties en trols categories. La pre- 
miere categorie, modulee en amptitude, contlent des 
informations phonlques destinies a etre rogues par 
" un recepteur radrophonique. La deuxieme categorie, 
modulee en phase, contlent des Informations horal- 
res destkiees a la mlse a rheure de montres, pendu- 
les f etc. FtnaJementp la troisleme categorie, egale- 
ment modulee en phase* contlent des donneea de 
type messagerte ou toutesautres informations numa- 
riques. 

Le diaposltlf 10, qui est utilise en cooperation 
avec les ondes deT6metteur TDF modulsas en pha- 
se, comporte egatement des moyens d'extractlon 12 
des informations oontenues dans ess signaux radio, 
Ces moyens d'extraction comporte rrt un pre amplify 
cateur 13 convention net destine a amplifier les si- 
gnaux captes parl'antenne 11, Les signaux amplifies 
sont ensuite transmis a un etage 14 qui genera deux 
signaux en opposition de phase. Ces deux signaux 
sont respectlvement transmis a deux entrees 15, 16 
d'un discriminateur 17. Le premiere entree 15 du dis- 
criminateur 1 7 est oonnectee a une premiers branche 
compos bant un resonateur a quartz 18 dont la courbe 
da resonance d'origine definit une bands passante et 
une pente de flanc determines et des moyens 19 
permettant d'elargir la bande passante d' riglne de 
ce resonateur a quartz et d'obtenir la pente d flanc 
v utu . La deuxieme ntre 16 est connectee a un 
deuxieme branche foranant un reseau compensateur 
20 constitue par exemple d'un condensate ur 21 et 
d'une resistance 22 en sen t dont la fonctlon est 
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d'amSJIorer lea caracteristfques de la premiere bren- 
che. 

Le dlscriminateur 17 assume deux fonctlons dis- 
tlnctes. La premiere fbnction consists a f ilter fe si- 
gnal sortant da I'etage 14. En utJJfeant un reeonateur e 
a quartz standard dont le coefficient da quaiite d'ort- 
gine esteleve; on obtient un f litre passe-bande ayant 
d'orferne una faibfe largeur de bande. Cast pourquoi 
II est neceesaire d> adjoindre Jes moyens 19 qui st- 
ienuent I e coefficient da qualltt at par vole de conse- to 
quence, eiarglssent la bande passante du f litre. Ces 
moyens 19 consistent en una resistance 24 pieces en 
serie avec re resonateur a quartz 18L La deuxieme 
function de ce dtecriminateur 17 est da convertir Jes 
variations da frequence du sfgnaJ d'entre* en varfa- ts 
tons de tension eJectrique. La frequence centraJe du 
discriminateur eat telle que fa frequence moyenne 
Remission eat aituee ©ur un flanc de fa courts de re- 
sonance du discriminate ur. La resistance 24 contri- 
bue egalement a obtenir le pente de flanc deslree de 20 
manlere a optlmteer le gain de conversion frequence- 
tension du dlscrimtaateun Salon un mode de realisa- 
tion prefere mais non excfusrf, la frequence centraJe 
d 'emission est pfua feible que la frequence centrala 
du dtecriminateur et la frequence central© d'emisslon as 
est procne du sommet de la courbe de resonance da 
ce dtecriminateur. 

Loreque l v on utilise un rasonateur a quartz 
comma ffUra passe-banda, tea signaux de frequen- 
ces srtuees hors de sa bande peasants o"origlne sent 30 
tree fbrtement attenues. Si J'on place une resbtance 
en aerie avec le neaonatetr, i a bande paasante est 
elargie, male lea signaux sftues hors da catte bande 
passante sonfc moEna attenues* Ces signaux peuvent 
introdulre des parasites dans te dbposltlf et nulrB a ss 
son bon fbnctlonnernent En reliant le reseau 
compensator 20 a la sortie 16 de i'etaga 14 en op- 
position de phase par rapport a la sortie 15 connectee 
au resonateur a quartz 18. on attenue cet inconve- 
nient. ^ 

Le dlspoain'f 10 comporte egalement un ampHfi- 
Cateur a gafn variable 25, un demodurateur cfamplftu- 
de 26, un companateur adaptatif 27 et un circuit 28 de 
commande automatlcue du gain. 

L'amplif icateur a gain variable 25 recolt comme 45 
signal d'entree, la signal combine eortant des deux 
branches du dtecriminateur 17 et ressort un signal 
amplffle. Ce dernier traverse le democfulateur d'am- 
plltude 26 qui fburnit un signal demodule. Le demo- 
dulateur d'amplitude comporte une diode 29 conduc- so 
trice en permanence, de sort© que meme pour un ni- 
veau tres fefbla a I'entree du demoduJaieur. on a un 
signal demodule a la sortie. 

Le signal demoduld est introduit dans lo compa- 
rateur adaptatif 27. Rus precisement. ce compara- 55 
teur adaptatif 27 comporte un ampflf Icateur differen- 
tial 30 ayant une entree posiuV 31, une entree ne- 
gative 32 et un sortie 33. Le signal demodule est 



transnus a ('entree positive 31 de I'ampfrficateur dif. 
fsrentieL Lbs deux entrees 31 et 32 sont en outre re- 
Hees entm elfas par ITntermedialre d'une resistance 
34. L entree negative 32 est connectee a una resis- 
tance 35 et a un condensateur 36 reJie a la masse 
eJectrique. Cet to connexion entraTne que fentres ne^ 
gatfve 32 de l'amplif icateur differentiel 30 recort une 
tension egaie a une fraction de ta vsieur moyenne de 
la tension du signal demodule. 

La circuit 26 de commands automatJque du gam 
wmportB un ampHficateur differential 37 et deuxre^ 
slstances 38. 30. L'entree negative 32 de l'amplif ica- 
teur dlfferenhel 30 du comparateur adaptatif 27 est 
connectee a un© entree negative 40 de I'amplfflca- 
teur differentlef 37 du circuit de commands 28. Cette 
entree 40 report done egalement une tension egaie a 
une fraction de la valeur moyenne de fa tension du si- 
gnal demodule. 

L'entree posltlve41 de l'amplif Icateur differential 
37 est connectee antra les deux resistances 38, 39 
dont I'une eat reliee a une source cementation po- 
sitive 42 et dont rautre est reJJee a una source d'all- 
mentation negative 43 ou a la masse eJectrfejue, don- 
nant ainsi une tension de reference, 

Le circuit 28 de commande du gain adapt© to gain 
de fampfif icateur a gain variable 25 de fapon que le 
rapport antra le niveau des deux entrees du ctrcuft de 
commande 28 soltsansibtement constant etque Panv 
pliflcateur a gain variable 25 ne soit Jamais sature. De 
cette maniere, on assure que la valeur moyenne du 
n Veau de sortie du demodiiateur d'amplitude 26 eat 
aensiblement constante. 

Si le dtspositlf selon ^invention est uni^uement 
destine a extralre dea Informations horalres dea si- 
gnaux captes, la sortie 33 de l'amplif Icateur differen- 
tia 30 donne rinformatlon noralre contenue dans le 
signal d'entnee. 

SI le dtepoaitif est egalement destine a extraire 
d'autres informations que dee informations horafres, 
la sortie du demodulatsur 26 est connected dlrecte- 
ment a une entree d'un convertlaseur anakxjfque/nu- 
merique 44. Co convertlsseur comporte dea sorties 
45 delivnant des signaux numeriques paralleles qui 
sonttraites par un circuit fog Ique de type connu ou par 
un microcontroleur conventlonnel (non represente), 
adapts aux donnees extra ites du signal radio d*en- 
tree. 

Le disposltlf seion la presents invention permet 
de s'affranchJr de ^utilisation d'une bobfne d'fnduc- 
tlon dans la realisation du dtecriminateur. Cecl permet 
son emploi dans des objets de petite dimension, 
comme par exemple des montres ou des montres- 
braceleta, ce qui n'est pratiquement pas possible en 
utOisant un disposlOf comportant une bobfne cTinduc- 
tton. du fait du volume relabVement grand de ces bo- 
bines. Lea boWnes deduction etanten outre relative- 
ment coCteuses, leur suppression permet de reduire 
le coQt de fabricatlorL Finalement, d telles bobines 
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deduction creent un couplage eJectromagndtique In- 
desirable qu'il fautsupprfmer en teoiant la bobine, ce 
qui augments le volume necessaire. )e cout de la fa- 
brication at la complexity du montage. 

Dans una autre variants da realisation, ll est par 
exemple possible de connecter plusleure resonateurs 
d quartz afin d'augmentar la selectivity du cfisposrtif 
at de ee proteger plus fortement d'emetteurs rndesl- 
rablee. 



Revendlcatlons 



10 



1. Precede da recaption d'au moins un signal radio 
d'entree comprenant au molns une information is 
codes modulant angu/alrement ce signal, at d'ex- 
tractlon da cette Information, ce proc£d§ 
oomportantles etapea conabtant d capter I edit si- 
gnal radio d'antrae, d I'emplif len a ieflftrer,adi£- . 
dimmer sa frequence et a en extraire ladrte irrfdr- 20 
matlon, caracterise en ca que Ton f litre ce signal 
radio d'entrse et Ton dlscrimina sa frequence au 
moyen d'un discriminateur (17) comportant au 
molna un resonateur a. quartz (1 d) dont la courbe 
de resonance d'origine def inl t une bande paasan- 55 
to et une panto de f lane deterrnlneee, la discrimk 
nation da ladlta frequence etant effectuee an uti- 
lise nt au moins partiaflement un Ha no de la cour- 
be de n&sonance dudit resonateur & quartz. 

30 

2. Procedd salon la revindication 1 , caracterise en 
ca que Ton elaigit la bande passante d'origine et 
Ton obttent !a pente de f lane voulue dudit resona- 
teur a quartz (16) en y couplant une resistance 
(24) en serie, 35 



3. Precede selon la revendication 2, caracterise en 
ce que I'on dlminue I'lntenslte des slgnaux situes 
hors de la bande passante du resonateur & 
quartz (16) couple a la resistance (24) en dene- 
rant deux slgnaux en opposition de phase & partir 
du signal eapte et en transmettant I'un des sl- 
gnaux en opposition de phase audit resonateur a 
quartz at I'eutre signal en opposition de phase & 
un reseau compensateur (20) comportant un 
condensateur (21) et une resistance (22) en se- 
rie. 



40 



45 



4. Precede selon la revendication 3, caracterise en 

ce que Ton combine le signal sortant du resona- so 
teur & quartz (18) et de la resistance (24) avec la 
signal sortant du reseau compensateur (20). et 
en ce que Ton amplif i (e signal combine sortant 
du dbcrlmlnateur (17) au moyen (Tun ampiiflca- 
teur & gain variable (25). 55 

5. ProcedB sei n la revendication 4. caracterise en 
ce que Ton command© le gam de I'ampliflcateur 



a gain variable (25) au moyen cfun dispositif (28) 
de commande automatique du gain de teUe facon 
que la niveau moyen du signal sortant dudit am- 
plif icateur 3 gain variable soft senslblement cons- 
tant. 

6. ProcSdS selon fa revendication 4„ caract£ris§ en 
ce que I'on realise une demodulation ©"amplitude 
du signal sortant de ramplif icateur & gain varia- 
ble (25) au moyen d"un derrtodulateur d'amplltu- 
de (20) comportant una diode (29) conductriee en 
permanence. 

7. Precede selon la revendication 6, caracterise en 
ce que I'on introduit dans une entree positive (31) 
cTun amplificateurdlfterenBei (30) d'un compara- 
teur adaptatif (27) F re signal sortant du demodu- 
lateur<remplitude (26), etdana una entree nega- 
tive (32) dudit amplif Icateur differential (30), une 
fraction de la valour moyenne dudit Bignal sortant 
du demoduJateurd'amplitude (26), cat ampJiftea- 
teur dffrerentlel (30) comportajit una sortie (33) 
agencee pour foumir un signal de sortie repre- 
aentatif de I'infbrmatlon codee contenue dans le 
signal radio d'entrae. 

a. Precede selon la revendication 6, caracterise en 
ce que I'on Introduit le signal sortant du d£modu- 
rateur rfampfituda (26) dans un convertisseur 
analc^rque/humerique (44)fournlssantau moins 
un signal de sortie trails par un disposlUf logique 
de type connu agence pour extraire ladrte infor- 
mation codee dudit signal d "entree. 

9. Dispositif do reception oTau molns un signal radio 
d'entree comprenant au molns une Information 
codee, modufant anguiafcement oe signal, et 
d'axtraction de cette information, ce dispositif 
comportant una antenne de reception dudit si- 
gnal radio d'entree et des moyerts d'axtraction de 
ladite Information, caracterise en ce que ces 
moyans d'axtraction (12) comportant au moins 
un dlsorlminateur (17) comportant eu molns un 
reaonataur a quartz (18) dont la courbe de reso- 
nance aborigine d&finlt une bande passante et 
une pente de fianc detanninees, ce discrfmina- 
teur (17) etant agence pour fiftrer le signal radio 

entree et pour discriminer sa frequence en u»- 
tlaant au moins partlellement un flanc de la cour- 
be de resonance dudit resonateur a quartz. 

10. Dfeposiatselonlarev rtdteatlon 9. caracterfse n 
c qu'il comports un preampl If Icateur (13) agen- 
ce pour amplifier Is signal capte par i'antenne de 
reception, et un stage (14) qui genera d s sl- 
gnaux en opposition de phase a partir du signal 
amplif is sortant du preampltf icateur (13). 
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11- Dfepoattlf selon la revendication 9, c^ciense en 
ce qu'Ji comporte des moyens {19) pourelargirla 
band© passante cforigine du resonateur a quartz 
(18) et pour obtenlr la pente du flanc voulue. 

12. Disposftlf aelon la revend {cation 11, caracterise * 
en oe qua lea moyens (19) comprennant una re- 
sistance (24). 

13. DteposltifseJon la revendlcatlon 9, caract6ris6 en 10 
co que le discriminates (1 7) comporte on raseau 
compensateur (20) forme d\in condense teur(21) 

et rf one resistance (22) monies en aerie. 

14. Dfepositif selon Ja iwendlcatlon 13, caracterlse 
en ce qual'etage (14), qui genere des signaux en 
opposition de phaae p comporte una sortie* 
connects* au resonateur a q uartz (1 8) et una sor- 
tie connectee au raseau compensatsur (20). 

16. Disposftif selon la ravendlcatlon 9. caracterise on 
ce qua leadite moyene d'extraciion (12) compor- 
tont un amplifteatour a gain variable (25) age nee 
pour amplifier la signal combine sortarrt du discrf- 
minateur(l7). 

16. Disposltlf aelon la ravendlcatlon 15. caracterise 
en ce que fesdfts moyens d'extractlon (12) 
component un cJrcult (28) de commando automa- 
tlque du gain, agence pour commander le gain de so 
I'amplfficateur & gam variable (25). 

17. Disposttif seton la revendicatton 9, carectertee en 
ce que leadJts moyens cfextractton (12) compor- 
tant un circuit demodutateur d'amplitude (26) ss 
comprenant una diode (29) conductive on per- 
manence. 

ia Diapositif selon la revendloatfon 17, catacterise 
en ce que teadlta moyens cfextractton (12) 4o 
comportent un oomparafieur adapts tif (27) 
comprenant un ampflffcateur differential (30) 
pourvu d'une entree positive (31) connectee d la 
aortla du demodutateur d'amplitude (26) et (fun© 
entree negative (32) oonnectse entre deux resis- 46 
tancea (34, 35) dontCune (34) eat reHee au demo- 
dulateur d'amplitude (26) et dorrt I'autre (35) eat 
rellaa a la maaae electrique. 

19- Dispositif acton la rovendicatlon 17, caracterfee so 
en ce que las moyens cfextractton (12) compor- 
tent un convartteseur anafoglque/numerique (44) 
connects a ta sortie du demodulateur d'amplitude 
(26). 

£5 
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Abstract 

The apparatus (10) for putting Hie invention into effect and demodulate waves modulated either in phase or 
frequency, consists of an antenna (1 1) to receive the radio signals containing die coded signals, changing the phase 
modulation of these signals, and means (12) of extracting these signals. These extraction means (12) comprise a 
pre-amplifier (13X a circuit (14) which generates two signals in opposite phase, a discriminator (17), a variable 
gain amplifier, an amplitude demodulator (26), a variable (?) comparator (27), an automatic gain control (25), and 
an A-to-D converter (44). The discriminator (17) comprises a quartz resonator 18 whose fundamental resonance 
curve defines a pass band and a known side slope the frequency of the signals being measured using at least 
partially one side of the resonance curve of the said quart2 resonator. 



The present invention provides a method of receiving an input radio signal containing at least one [stream of] 
coded information which is coded by phase modulation of this signal, and the extraction of the information, the 
method involving me stages of capturing the said input radio signal, filtering it, determining its frequency, and 
extracting the said information. 

The invention also provides apparatus for receiving at least one input radio signal containing at least one 
element of information coded in phase modulation, and the extraction of that information, such equipment 
comprising an antenna for receiving the said input radio signal and means for extracting the said information. 

There already exist transmitters providing different types of information, such as sound, time-of-day signals, 
encoded information or other digital information. Among the best known transmitters of time-of-day signals, one 
can cite Deutche Bundes Post's DCF 77, based in Germany and transmitting an amplitude-modulated wave, and 
TDF, based in France, transmitting on medium wave at 162kHz, modulated in amplitude for sound and in phase 
for time-of-day. 

these transmitters are linked to receivers which can extract and convert to a useable form the information 
contained in the carrier wave. The sound information in the TDF's transmitter is processed by a conventional 
radio receiver while the other information can be processed by means of another type of receiver, suited to the type 
of transmitted information. 

A receiver for capturing and decoding signals from the DCF transmitter is, for example, described in patent 
application BPA0201061 . This receiver comprises a resonant antenna, a variable gain amplifier, a filter, and a 
rectifier connected in series. The filter is formed from a piezo-electric crystal delivering a voltage dependant on 
the input frequency. Id the equipment described in this publication, only the band-width of the wave of the piezo- 
electric crystal is used. The dynamic characteristics of this crystal, and in particular foe side slope of the curve of 
output voltage against frequency, is not relevant. This equipment can be used only for reading signals modulated 
in amplitude and not signals that are modulated in frequency or phase. 

The American patent USA4006424 describes a wide pass-band frequency discriminating circuit which 
comprises a piezo-electric crystal, an inductor, and a capacitor. This circuit has a response curve where the output 
voltage is dependant on the frequency of the input signal, with one part of the curve having discrimination zone 
operative at a frequency slightly lower than the lowest cut off frequency of the circuit. The discrimination is 
effected by an inductor and the capacitor, and die piezo-electric crystal is only used for stabilising the frequency of 
the circuit comprising the inductor and the capacitor / condenser. This design has various shortcomings. 
Inductors are expensive. Their use thus increases the total cost of the device. In addition, because they are 
relatively large in comparison to the other components, they can less readiiy be used in equipment where available 
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space is limited, as is generally the case with watch cases. Further, an inductor creates unwanted electromagnetic 
couplings where they axe placed near a motor or a receiving antenna. It is thus difficult to use this kind of 
discriminator, particularly in watches. 

The present invention obviates these problems by proposing an effective and simple reception method and a 
device for capturing and demodulating signals modulated in either frequency or phase. 

This objective is achieved by a process as defined in the preamble and characterised as being where the input 
radio signal is filtered and it is frequency demodulated by means of a discriminates containing at least one quartz 
resonator whose underlying resonance curve defines a pass band and the side slope of the resonance curve, the 
selection of the said frequency being effected by using at least partly one side of the resonance curve of the said 
quartz resonator. 

According to one preferred implementation, the pass band is increased and the required slope of the curve of 
file said quartz resonator is obtained by connecting a resistance in series. 

Hie strength of the signals outside the pass band of the quartz resonator coupled with the resistor can 
conveniently be reduced by generating two signals in opposite phase to the input signal and transmitting one of 
these signals to the said quartz resonator and the other to a compensating network comprising a capacitor and a 
resistance in series. 

According to one method of implementation, the output of the quartz resonator with resistor is combined with 
the output of the compensating network and then amplify the combined signal output from the discriminator is 
amplified by means of a variable gain amplifier. 

Preferably, the variable gain amplifier is controlled by an automatic control system in such a way as the 
medium level of the output from the said variable gain amplifier is essentially constant 

One can effectively demodulate the output of the variable gain amplifier by means of an amplitude 
demodulator comprising a semiconductor diode. 

According to a first method of implementation, there is connected to a positive input of a differential amplifier 
of a variable comparator to the output of the amplitude demodulator, and to the negative input of the said 
differential amplifier, a fraction of the average value of the said output signal from the amplitude demodulator, 
this differential amplifier providing an output arranged to give an output signal representative of the information 
coded in the radio input signal. 

According to a second method of implementation, the signal from the amplitude demodulator is fed into in an 
A/D converter providing at least an output signal processed by a processor known to be suitable for decoding the 
said information encoded in the input signal. 

Tnis objective may also be achieved by such equipment of the type described in the preamble and characterised 
as decoding means which include at least a discriminator comprising at least a quartz resonator whose resonance 
curve defines a pass band and a selected side slope, this discriminator being arranged to filter the input radio signal 
and to discriminate / select its frequency by using at least in part one side of the resonance curve of the said quartz 
resonator. 

According to one convenient embodiment, the equipment includes a preamplifier arranged to amplify the 
signal collected by the receiving antenna, and means to generate signals in opposite phase from the amplified 
output signal of tbe preamplifier. 

The equipment conveniently incorporates means to increase the underlying pass band of the quartz resonator 
and to obtain the required slope, these means conveniently comprising a resistance. 

Tne discriminator may conveniently include a compensation network comprising a capacitor and a resistance 
arranged in series. 

. According to a preferred embodiment, the means which generates signals in opposite phase comprise an output 
connected to the quartz resonator and an output connected to the compensating network. 
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According to a convenient embodiment, the said extraction means comprise a variable gain amplifier arranged 
to amplify the combined output signal from the said discriminator, an automatic gain control circuit arranged to 
control the gain of the variable gain amplifier, and an amplitude demodulator circuit comprising a semiconductor 
diode. 

According to a first embodiment, the said extraction means include a variable comparator with a differential 
amplifier providing a positive input connected to the output of the amplitude demodulator and one negative input 
connected between two resistances of which one is connected to the amplitude demodulator and the other to 
electrical earth. 

According to a second embodiment, the extraction means include an A to D converter connected to the output 
of the output demodulator. 

The present invention and its advantages will be best understood from the following description of an example 
and by reference to the accompanying drawing which provides a schematic view of the apparatus made in 
accordance with the invention. 

With reference to this drawing, the receiving and extraction apparatus 1 0 comprises a receiving antenna 1 1 
arranged to receive radio signals sent by a transmitter (not shown). This transmitter can, for example, be of the 
type known as TeT&iiffusion de France abbreviated TDF transmitting a wave modulated in amplitude and 
frequency where the carrier wave is 1 62 kHz- This wave carries different information, divided in three categories. 
The first category, being amplitude modulated, carries sound signals intended to be received by a radio receiver. 
The second category, modulated in phase, contains time-of-day signals intended to be received by watches, clocks 
etc Finally, the third category, also modulated in phase, contains messaging data or all other digital information. 

The apparatus 10 which is used with those waves from the TDF transmitter which have been modulated in 
phase, includes means 12 for extracting information contained in these radio signals. These extraction means 
comprise a conventional preamplifier 13 for amplifying the signals received by the antenna 1 1 . The amplified 
signals are then sent to a stage 14 which generates two signals in opposite phase. These two signals are 
respectively sent to two inputs, 15 & 16, of the discriminator 17. the first input 15 of the discriminator 17 is 
connected to a first sub-circuit comprising a quartz resonator 1 S whose fundamental resonance curve defines a 
pass band and a selected side slope and means 1 9 which allow the enlargement of the fundamental pass band of 
the quartz resonator and to obtain the desired side slope. The second input 16 is connected two a second sub- 
circuit forming a compensating network 20 made, for example, of a capacitance 21 and a resistor 22 in series the 
function of which is to improve the characteristics of the first sub-circuit. 

The discriminator 17 has two distinct functions. The first function consists of filtering the output signal from 
the stage 14. By using a standard quartz resonator with a high Q (quality factor), there is produced a narrow pass- 
band. This is why it is necessary to connect h to means 1 9 which reduces the Q factor and consequently increases 
the pass band of the filter. The means 19 comprise a resistor 24 placed in series with the quartz resonator 1 8. The 
second function of this discriminator 17 is to convert the variations in frequency of the input signal into variations 
of voltage. The central frequency of the transmission is such that the average transmission frequency is on one 
side of the resonance curve of the discriminator. The resistor 24 also contributes to getting the required side slope 
which optimises the gain of the conversion frequency of the frequency-to-voltage discriminator. According to a 
preferred (but not the only) means of implementation, the central emission. frequency is weaker than the central 
frequency of the disaiminator and the central sending frequency is close to the top of the resonance curve of die 
discriminator. 

Because there is used a quartz resonator as a pass band filter, the signals f a frequency outside the 
fundamental pass band are strongly attenuated. If one places a resistor in series with the resonator, the pass band 
is enlarged, but the signals outside this pass band are less attenuated. These signals can introduce parasitic effects 
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into the equipment and interfere with its proper operation. Th compensating network 20 at the output 16 f stag 
1 4 in opposite phase to that of output 1 5 of the quarto resonator 1 8 attenuates this problem. 

The apparatus 10 also provides a variable gain amplifier 25, an amplitude demodulator 26, a variable 
comparator 27, and an automatic gain control circuit 28. 

The variable gain amplifier 25 receives as an input signal the combined output signal from the two sides of the 
discriminator 1 7 and gives out an amplified signal. This fast pass of the amplitude demodulator 26 provides a 
demodulated signal. The amplitude demodulator comprises a solid state diode of the kind which, even for a very 
low level demodulator input , provides a demodulated signal at the output. 

The demodulated signal is introduced into the variable comparator 27. More precisely, this variable 
comparator 27 comprises a differential amplifier 30 having a positive input 31 , a negative input 32, and an output 
33. The demodulated signal is sent to the positive mput of me difiVential amplifier. The two inputs, 31 & 32, are 
iurtber linked by means of a resistor 34, The negative input is connected to a resistor 35 and to a capacitor 36 
connected to electrical earth. This connection ensures that die negative input 32 of the differential amplifier 30 
receives a voltage equal to a fraction of the average voltage of the demodulated signal. 

The automatic gain control circuit 28 comprises a differential amplifier 37 and two resistors 38 & 39. The 
negative input 32 of the differential amplifier 30 of the variable comparator 27 is connected to a negative input 40 
of the differential amplifier 37 of the control circuit 28- This input 40 thus also receives a voltage equal to a 
fraction of the average voltage of the demodulated signal. 

The positive input 41 of the differentia] amplifier 37 is connected between two resistors 38 & 39 of which one 
is connected to a positive power supply 42 and the other is connected to a negative power supply 43 or electrical 
earth., giving a reference voltage. 

The gain control circuit 28 adjusts the gain of the variable gain amplifier 25 so that the relationship between 
the level of the two inputs of the control circuit 28 is essentially constant and so that the variable gain amplifier 25 
is never saturated. This ensures that the average value of the output level from the amplitude demodulator 26 is 
essentially constant 

If the apparatus according to the invention is particularly intended to extract nme-of-day data from the received 
signals, the output 33 of the differential amplifier 30 gives the thne-of-day information contained in the input 
signal. 

If the apparatus is intended to extract information other than time-ofday data, the output of the demodulator 26 
is connected directly to an input of an A to D converter 44. This converter comprises outputs 45 delivering 
parallel digital signals which are processed by a tatown logic circuit or by a conventional microprocessor (not 
shown) suitable for the given signals from the radio source. 

The equipment according to the present invention does not require the use of an inductor as part of the 
discriminator. Thus allows its use in small-sized applications such as, for example, watches or watch straps, 
where it is not otherwise practical to use a device including an inductor or coil given the relatively large size of 
these coils. Furthermore, inductors are relatively costly, and their elimination allows lower costs of production. 
Finally, such coils create undesirable electromagnetic couplings which must be suppressed by screening the coil, 
which increases the required volume, me costs of production and the complexity of die assembly. 

In a variant of the embodiment, it is possible for example to connect several quartz resonators in order to 
increase the selectivity of the apparatus and more strongly protect it from unwanted transmitters. 

(Claims not translated] 
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Praxis & Hobby 



Reinhard Weifl 



Uhrzeit- unci Normaifrequenzempfanger 
fur DCF 77 mit Gangreserve 



1 . Teii 



Der Sender DCF 77 erm6gUcM neben der Hersteftung lokaJer Eichfrequenzen auch 
eine jstorsichere und genaue Zeit^ und Oatumsanzelge. in vialen VeroffenUichungsn ist 
darauf im einzelnen hingewiesen worden (siehs Ueratur em £nd9 des eeitrags). Kier 
sol* nur> e*n Zeil- und Noirrialfrequenzempfanger mit Gangreserve bei SenderausraJJ 
beschrisben warden, cter slch beim Verfasser seit knapp drei Jahren bewahri hat 
Oiese BauanleJtung ist nicht als Kocftrezept zu vgrstehen. sondsm sie wendet slch an 
den versierten Prakiiker. der auch uber entsprecnends MeSmittel verfugL 



Das Kouzept 

Bitd i i&igldieBJockschaltungderAafbe- 
reitung; Ob at eine Fercitantenne mit an- 
schliefiendem An te nn enversta rker (7408) 
gelangt das modulisrte DCF-Slgnal uber ein 
schmalbandiges Bandpai} filter mit an- 
schlieflender Verstarkung (7400) rum De- 
modulator [7401), der die Sekunden- und 
Niinutenausrken abtrennL Auflerdem stall t 
erne SfinderausfalJerkennting an fehleaden 
. Sekundenxrnpulsen einen Senderausfall 
fesl", zusatzlich |&Ungt das Hf-Signal uber 
einen Begrenzer auf eins PLL-SchaJtung 
(7402). die einen X-MKz-OszUJotcir (7306) an 
dfe TrSgerfrequenz von DCF 77 anbindet. 
Dactit wild der Oszillator praktisch so (lang- 
ieit-)stabil gehalien wis die Tra^atfrequanz 
des DCF 77 jl. S|. 

Die i-MHz*Quarzfreq\ienz wird nach der 
Mel hod e das quasi periodic ch&n apart odi- 
iCh£ft Tellers |9] auf 77.5 kJlfc und uuOoxdcm 
zux weitBran Veigrbeitung auf 100 kHz und 
l Hz heruniergeteilt. Aus der Teilerkette 
fccaneii diverse TailfrequaiLian. fur Eicfe* 
zwecke sbgenommen werden. 

Ir> einsm iweiten RagBlkrBU (7403) wet- 
den 5ekundenimpuJs& ( die durch Teilung 
de, r 100 kHz enistehen- ia axner Jmpukihift- 
automarik mit den DCF-Sekunden vergli- 
cben und im lajigfristigen Mittel phasensiarx 
daran angebunden. Sine Verziigerung t, 
sorgt dafiir. daB duxch entsprechende zeitlt- 
che Vorteilung der synthetic chen Sekimden- . 
impulse die JLaufzeiteu zwischen Sande- 
imd Empfongsort einerseits und im EmpfiLa- 
£&t aoderficseiti kompemicn werden. 

Die Impulsshift exneitet ed, daD sie J0 nach 
Erforderlichkeltdein lOO-kHz/Mfe-Tellerfe 
Sclamda wweder einen zulatzliciicn 23hJ- 
iiDpuis iieferc oder einea 7ahllmpuls spent. 
Im Mir^i stdllt sichdie Phaseal ago zwischen 
den OCF-Sakundan und dan syntjfcietiichen 
Sekunden um l! v&rschoban auf ± 10 ge- 
nou efn. 

Die synrhotiech erzeugten Sokunden die- 
nen zur digitaien Steuenmg der Zeitdeko- 
dierup^s {"405], waa eina sehr storsichere 

»R4 



Veraxbeitung ersibt. EiueweiU sind dsdurch 
hochfrequentB Starimpulse. die in den Erop- 
Sneer gelang&n und zu Fehlzahlungen tuh- 
len kbnntan. praktiich unwirksaaa; exxderer- 
seits blsibt die Phasenbeztehung zwischen 
den □CF-undsynihetischejQ Sekunden audi 
bei StSrung&n langftistig ethalten, so da3 es 
nicht zu einer Drift der Sekundenphesan 
kommt. 

DCF 77 arbeitet prinzipiail im Dauerbe- 
Ititth: fsdocb wird er jeder. 2. Dien^iag im 
Mouat zwischen 3 und 9 Uhr fur Waitqngs- 
arbeiten abgeichaltet Auch sonsj 1st mit g&- 
l&gftniiichen kurzzeitigen Seoderausfallen 
ru rechnen. Bei SandwausfaU sorgi ein Inhi- 
bit-Fiipfiop |RS-FF auf 7405) fik die Ab- 
5 dial tun g der RegBlkreise. Aufi&rdem satzi 
der erste Minuteniiupuls. nachdein der Sen- 
der wiedeT arbeitet. die Teilerkette 100 
kHz/1 Hz In eine denuisxte Stsilung, womit 
oUvflige FeblzahlortgeTi, die wahrend des 
AuaXbIU aufgotreicA soin kttimica. korTigiert 
werdej). Nach einem N r et2ausfall oder nacii 
Inbetriebnahme des Gyrates sorgi das glei- 
che Flipflop ebenfalls ftir ein R&ck^ction der 
Teil&rkette. 

Die Dekodierong und Speichoruag der 
Zeiliiaformation untersch eidet 5ich wesen.t- 
lich von d&x in(7j bascbxiabenen SchaJtung. ' 
Weil bfisouders groiier Wert auf Storsicher- 
heit gelegt vwrde- 

Die aagezfiigte Uhrzeit eines Gerates nsch 
djssezn Konzept kann auf zwei verschiedene 
Aiten acts taken. Im NonnaJfaU wird dia kc>- 
dierte Zeitizifozmation des Senders deko- 
diert, auf Ubertragungsfehler uberpruft und 
— sofeni die Ubsrpriifung positiv war — ge- 
^peichBrt und zur Anzeige gebracht. Fiir den 
Fall, dafl die Oberprufung einen fJberira- 
gungstehier ffistgestelH hai oder der Sender 
Busgafailan %ti. Isufi die Uhx als norroaie 
quatxgoateuftrte. .^^lbrtxab]ex!da , * JOigitoi- 
uhr weiler. Das siehl im oinzelnen folgen- 
derma3en au£: 

Die syniheii5Chcn Sekuncianimpu'se wer* 
den in jedam Fall in den Sekundfcnzahler 
und der 60. JmpuJfi ala Oba,-trag in den Stun* 
den-Mmuten-Zahlfcr/SpeichDj eingezahlt. 



GleichAeicig.nagt der uo t a liSOnvsi verz6- 
gerte s\-nthetische Sakundeninipais i«ah- 
rend der 20. und der 35- Sekimds (= To-eic 
der Tcktateueruag) de^ SBku^den-D&modu- 
l&tc»r(740l3 aacfc binaran Einssn odK-Nullen 
ab ujid liest iibar ds- Ei^gang E die iaf orma- 
tion in das SchUberegisier aiti. iCurs vor dem 
Einachrifiben wird der aha ftjqwieruihai; ge- 
loscht. 

Vli< Hilfc dar bei car UbarLr&gu^g mitg§- 
sende^n PrUfoiis Wird eine Psritatskoniroljr 
durchgefuhr;: Did ,*n2ahX do? Slnaen bei d-r. 
Stuuden aineneits und den Minuten ar ; de- 
rerseits mud geri.dzafc!ig jein- Das bodeutei. 
d&3 Ieu'ails bei den Stuaden ur.d dsn Minn- 
ten l bit bei der Oberrregung v=?flisch[ sain 
d«if. In dam Fali sTkanm dia P«itat5kon- 
troUs den Fehlet u»d /erhindert dutch dai 
Obemahinegattcfr G ains Obsmahrae aus 
dem Schiebaregista? in car; 5iunden-Miriu- 
ten-Zahiar/Speichcr und U5t dies en 
dessen bis zur nichste= UberprOAiiig a:s 
fjaien 2 ah 1st wef tftrlaufsr, w&r die Paricai:*- 
konvolie positiv. ubamia-,x( dst Mir.utoc- 
impuls des Senders ut»r D dia Inigr^siior. 
in dsn Speiqher. Der Slur.der.-Minucan-Z*h 1 
ler/Speicber wird darr.U dannien gafetr,, 
Dabei ist es unB^Eblich. lichen Zihler- 
stand der SekundenssJilttr bar; er wird in jij. 
dem Fall mit jedeni Minutanimpuis zuruck- 
sesetzt Wenn cine Ober^ahm-e eus de:n 
Schiebaregister enolgt. wird gisichxaiiift 
&B r - 3u«^ das Inhibit-FUprtop zurutkyawui. 
Mit Si k&im die Uhr auf uilfcrm:n U.-'trit.L 
wmgeschaltel weTdEn. es enolgl dann kuiiu,- 
SarnarObemahnae mchr. 



Realisierung 

Al]e Baugruppan (avU^r d«r. Air.ennen- 
versiirker) v/urd?n auf Sieckplatinsri rr.;L 
21poligen S:ihleisten (DIN *\BZ7) aufgs- 
baut. Bai den Fciienvx)Wagen fur die elnsc:- 
tig kaschiencn Platinen 1st jeweils dia Cn- 
terbahnseite (An-i-BafituJikunssssiis. ABS. 
in der Ansicht von der Le;;erbeJbiafeite h=r 
dargesteUt. Bei dsn zweiseing kaschienen 
Plaiinen 1st xusgtziich die Besriickuns5sei;» 
(BS) in der Ansichi von der BS he: dargc- - 
stellt. Fiii die Baugreppa 7405 ^rde eir. 
Formal ISO o-.nz x 75 mm. fiir "406 ISC mm x 

45 mm und fQr alls anderen ech; P:£iinvr. 
ejna Crofle von 75 mm x 100 mm ggw&hi*.. 

Die ixs Bllri 1 arg^gohtne 3flzift>.--,:!\s 
den Baugruppau-Ein- und Aui£rtn«L*n i:; 
idenciich mil den vvir^hchan $V,^ZfiU$\:r.* 
ger. ciere:nz*|!5eri Phtmcn. in den folgsr.di:.: 
Schaltplfinon sir.d d:s w*ch:i*iier. i'r.:pi;..- 
formcri und Scha-ifljirii.er. n-.arkisr* u;;d • .- 
nige typische Spanaur.sr.vtrti ar.se?*bcr,. 
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BilJ 1. Elockschallung cus liraptinyws i jf 4eib;«Kh>*i. 



Anlennenvftrsiarker 7408 

Der Antenaenverslarker hat die Aufgabfc. 
das Empfaagssignal direkt an' der Anterws 
(Ferris tab) zu veretaxkan uad dem eigcn I li- 
chen EmpHinger uber koa^Ksbel zuzulci- 
t«n. Da das Signal geradeous verstarkt wird. 
muC zur Vermel dung von Rockwirkungen 
{Sr-liwingpsFabr) derFerrltstabbzw. der An- 
LenncnvtJnitttrkef i*3uinlichgctrann( voin ub- 
rigen Emp&uger aufgssielU werden. Die ge- 
ringstu zulassige Enlfernung hHngt u.a. von 
der Aiwchirrhung des Empf&nge/s ab und 
nmfl experimencell ermitteU werden (ca. 
lm).. - • 

SiJd 2 zeigt die Sdialtung das Antsnne n- 
vexstarkeis. die auch schon In i7i veroffent- 
licht wurde. Der MFC 4010A iat ein istufiger 
Br eit band vers tarker. Die Ankopplung an die 
Futt-itantenne erfolgt uber einen kapazi liven 
Spanmingsteiler: die Auskopplung ge- 
schieht uber eipen Emittenolger mit T. Die 
Bairiebssfcannuns wird aus dem EmpfiingeT 
ubsr das KCoax-Kabel eingeipeisu Die Eanri- 



breite der Schalrimg betragt eivva 2 kHz. BUd 
3 zeigt diePlatinedes Verstarkers.BiJd4 den 
Bestudvungsplar. Irierzu. 

Bandfillerverstiirker 7a0 f» 

Der FfKerversiarkor soli dio Gip>t»ni!ichu 
EmniangerseJekiioo und -verstarkuna brm- 
gen, Seine BandbrtMesolheumer l kHz te- 
tragon. Fiir die Rfialisieruny gibi os ver- 
schiedene Mogtichkeiten, die dar Verfas&er 
erp'obic. 

ZuuachsL wurde veryuchc ftiii aktives 
RC-Filter naeh der PhasendiFferenzmeihodo 
Il0| aufzubauen, das dsn Vonei) hatie. ain- 
fach und prGiswect zu sein. Lsider stejlte 
sieh jedocH heraus. daO die liiermische Sta- 
bility bezuglich Bandbreite bz\*\ Veretar- 
kung unzureithend war und leicht zu 
SchwingTioigunfjeti fuhnc. 

Guta Ergebnisse bringen LC-Filler. z.8, 
wie in Is! Oder Jlli beschrieban. ledoch sind 
dafur eir»£g Schelenkarne und Hi-LitZ6 trr- 
forderltch. Schalenkerne sind iedoch ntcht 
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ganz bUUg, und Hf.Litze Isfii sich $chUcht 
verarbBixen, Ein r»Rr.h 1 1 hpsrnrienf*nns. 
mchrkrejjiigoa Udndcili&rl^uK be: dttin l-un^- 
amat^ur Df 1 U'M s*hr uurY^dunsli'llE-rir!. 

"il r dia^K: Empranj-skotlJcpi r.ur. wt.-(i ••»!• 
Qu<ir2fi!«er (Bifd 5| vorpejichi.igun. riu.ssrn 
h'rin^ip und yunkv-on in 7 uni! u !»•- 
schriebon ivurde and de*f sich durdi iri m-i- 
chon Nachbau und fioringe DincbreiU. i*^ 
30 H2) auszeichnat: J au teres isl im rUnbticr- 
•dufdieGanpTBservcbtri Senderausttill wia,'!sn 

Hh — ; _ ' 

^:; r P — It iscia2:.:j 

fin j 
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< Bild 3. 

Doppclseilig koichisrte 
PUtiao d« Aalwinca- 
ve«t8rker$. Die flesttik* 
fcungiseira blelbt voJI 
keschiert. wlrd jedocb 
fredgebahrr 



BUd 5» ► 
SchaltuDg dn 
Band/Dters 7409 



6andfitfer 7< 09 



! voHfcasehiert) 

Mil 8 



•« Bild 4. 

Best.fi ckungsplan d« Afc- 
tannenvefstw-kcr*. Alio mix 
€t gekeamzeichnBtwi Punkia 
auf d«? BS votlotsn 



Flatino do£ Bandfiltars 



o Freibobr'jng 



. geringerer StSranfalltgkdit wichtlg. Diese 
SchaltUAg untexscheidet sich im wesenUi- 
chea von der in [7j aagegebenen duxch die 
fehlende automalUeha Verstsrkuiigsrege^ 
lung, die fiir di asas Koazeptnicai bcauchbar 
1st, well im Sendereusfall sonst die Veistai- 
kvrag hochJauft und saKrviel StSmngan mit- 
vawtarfct weiden. 

Die Trans istoren T3, T2, Tl verstarken das 
snhmalhandige Hf-Si glial. Die Verstarkung 
laBt sich mit Pi so Binsb&Uen, cbS ao Punkt 
21 tfwa. iVrfraustehea C7undP2 werdenso 
fiitgesteilt. dall das Ansgangssignal atci- • 
ningsfrei 1st (wuberste Kurvenform). Der 
Ub extras er O ist unkritisck. Es eignot sich z. 
E. rin Schalenkfinj 18 x 14 Ai 630 (mit Luft- 
spalt}. primer 5Wdg., sekundar 40 Wdg. 0,3 
CuL. Die Resonanzfrequenz von L2 Cd muB 
bei 77.5 kHz Ifegen und kann ggf* mitCS i^p. 
tisiart werden. An Punkt io wud dss Koax- 
Kebel zum Antennenvfirst^rker aogeschlos- 
sen. dessea BetriehsspaiuuragiiberRlS etn- 
gekoppeh wird. Bild 6 zeigt die PUtlns, Btfd 
7 den Bsstfickuiigsplaa hlerzu. Das Filter 
iaJlte in ein abgeschiimtes Gebausa (z.3. 
Teko 3 /A) eingebaut warden. 

Sekun£ en- Minute eh Demodulator 74 ot 

Sild 8 zeigt die ScbaUung, wle sie im we, 
se^ilichen schoo in [2] und [4] beschHobsn 
wurde. Mit Dl, D2 wird das EmpfongssignaJ 
voa Punkt 17 sleichge rich tat uad ira Opera- 

956 
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. 7409 
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BS vollkoschiert 
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BUd 7. SeilGckungiplan in Bild 6. AUc Bohrioci-.isriuf fiS frslbo.-irrn bli a c! ci:e a»n e gc- 
kennxtichneum (auf BS zu verliiec) 
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Bild g. PUtin* da* Sqkunden/Mlnu«n-D«skodert. Die PUdne i*i doppeUcilie kwehicrl una smuci 
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lionsve.Ttlirker (Si verstarkt. Die Diode D4 
lir.tjarwiart die Glaichrichcung und kompsn- 
-iien die Schwellspannungen von T2. T3. 
DamiE funktioniert die Scballung in einem 
'.veil an Eingongsspannungsbereich zufria-, 
tiensteilend. GagBbananfalls kann men eine 
weuere Diode D3 mit D-; in Reihe geschaltet 
wertlen. RIB erraugl an R3 einftn Span- 
nur.gsabfall |<= VorspaAnungfurlSl^derbei 
fphlendem Hf-Signal cine govnsse Unter- 
driickuns von StEJnangan bewirkL 

P2 wind so iusUeit- dafi sich CIO auf ca. 
73 % der tnaximaJen Spannung an C9 auf- 
ladi. Dei Comparator schaltet daher jedes- 
rr.al dann. u*enn der Trager sich urn 25 % 
seiner Maximal amplitude absenkt und de- 
moduKart dam.it dla Sekundenmarken. C9 
veroessert die Stdrsicherheit- sollta abar 
MibglichstUein sain (<0.l uF).DicDauer der 
<mF diasa Wtiisa gewonnenan Sekundenim- 
pulse ist 100 ms bzw. ZOO ros entsprechend 
der Binarkodlerang des DCF-Signals Die 
-Seinihden staben an Punki 9 zur weitereix 
VararbaikuTig zur Verfugung. 

Sie gelangen wetterhin zu dsr Monoflop- 
Ketie IS5. IS4. IS3. IS5 gibt einheitliche Se- 
kundenuopulss mit 150 ms Dauex ab. wornit 
das nachtrtgs*rbara Monaflop IS 4 getriggert 
wird und infoige seiner groSen Zeiikonstan- 
tRn (1,5 s) datienid angeregt blaibl. Die 59. 
Sakvmde (eder Minuie wird zur Ankiindi- 
«ung der Minute picht ubartra^en- Daher 
ft lit ISrl nach 59.5 5 ab und triggert dabei 
153. Der darauffolgende Sekundenimpuls 
1-MlnuleniiTipuis) wird ubw da* von Aus- 
gans Q (1S3) voTbereitete Gutter 11 (156) ala 
Mtnutenirapuls an Punkt 2 abgegsfeen. 

Das Gatter IV (IS6) slellt fest, wann die 
beidsn Monatlops IS3. IS<* zusammen abge* 
fallen sind: In dem Fail fehlen offenbai die 
nach trigger odea Sekundenmarken des Sen- 
ilis, und ein Sondeniusfall mufi vorliesen. 



Bild 10. acsliickungsplan zu 
BUd 9. Alle mil O sekftnn- 
zeichnp^pn Pu^.k^P r.usSfc- 
llch au: dtr 9l> v^dfi^n 



R13 




R3 
H2 
C2 

01 

CI: 
RlS 





Damit wird auf elnfeche Weise eina $endar- 
aiisfallerkcnnung yorgenommen. 

Die Wahl der ZeUkonstontun R9 Cl2. R8 
C7 iat nicht ganz unproblematisCh: Ixn Sau- 
derausfall konnen Storimpulsa in deu £>np- 
fSngar gelangen, die u.U. eine Minirte sinni' 
Herem leder Sterimpuls triggert IS4i nach 
1.5 s felit es z.B. vvieder ab und trisgert IS3- 
FaiU in den Zeitravm zwischen i.s s und 2,5 
s nach dem Autos len dns Mztun Storimpul- 



-4- 



scs ein weritGrsr. v^-lrd dieser laisch t Ichor • 
weise at* Minute arkannt una rC*hn zu twiner 
F&hl5chaltung in den nachfo I gender, Stafen. 
B«i sineit: schTnalbajidiiiun FLUer sind $oh 
the Stbru^gsn vreht*zi6 eines SendereuS' 
falls jedoch recht sali&n. D^rauf wird spater 
noch weiier eing&gangen. 3:Jd & zeigt 
Platine. BiJd 10 den 9esiucku.*.s»3p!an des 
Dekoders. 

IPO nxo£7.;ifl<: r°^0 



Uhrzeit- 
und 

Normal- 

frequenz- 

empfanger 



Vielt^llig war das Echo, das vor etwa zwei 
Jahren der Behrag „Daiums- und Zeitangaioe 
drahtlos empfangen iibar OCF 77" (Heft 
19/74. S. 727) ausISste. Das bewiesen nicht 
nur die vtetert Anfragen zu diesem Them a, 
sondern auch die groBeZahl der hierzu einge- 
hsnden Manuskripte. Nicht ohne Grund ist das 
Inter esse an dieser Art von Geraten so grofl. 
Zunachst laBi sich relativ einfacn eine Ver- 
gleichsfrequenz ableiten, die um einiges g&- 
nauer Ist ats der Quart, der zu Hause so vgr 
sich hin schwankt. AuSerdem kommt der San- 
der einem zur Zeft ausgepr&gten Sediirfnisse 
entgegen: Br ermoglicht, aJlardings mit eini- 
gem Aufwand. die digiiale Anzeige der Zeit 
und der Wochentage. und auch dies mit einer 
vom Praktiker sonsl kaum errelchbaren Ge- 
nauigkeit 

Nach dem Mono ,.iuf jeden etwas" wird die 



FUNKSCHAU oaher ia der nachsten Zeii eine 
Reihe von BeitnUgan veroifen::ich&n. die sich 
mit'diesem Thema befassen. FOr jecer- atwas 
tedeutet in diesem Fail, dafl das Spektrum der 
Bauanleltungen vom einfachen bis zum kom- 
plizierten Gerat reichen wird. 
Bei all diesen Geraien handeli es sicn uon- 
gens um Bauaniefcungen. oie zum Ssibstbau 
anregen solien. Das bedeutet. daft hi erf Or im 
Normaifall keine Platinen und Bausatze Heter- 
bar sein werden. 

Praktiker. die jedoch. nich! ube^ die Moglich- 
Keiien vertugen. aicn so iruerw :em Thema 
zu widmen, soiiten nicht verzweHein: im Bar- 
men der FUNKSCHAU-Mini-aausaize tst fur 
das Jahr 1S77 auch eift 3?usatz eines Nor- 
maifrequenzernpfangers in Voroereitung. Ein 
VerGffentlichungsiermto siant allercings noch 
nicht fest- 
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it describes the design and constmction of a radio clock receiver. 

Time and standard frequency receiver for DCF 77 with 
back-up operation. 

By Richard Weiss 

The DCF 77 transmitter enables, near fixed locations of local reference frequencies an 
interference-proof and accurate tfrne and date indication. In many publications there are feolated 
notes on this (see literature at the end of this article). Here, a time and standard frequency 
receiver, with backup for signal loss, is described, which the author has tested for nearly three 
years. This construction guide is not to be taken as a recpe, but is aimed at the experienced 
expert, with access to the necessary test equipment 

The concept 

Fig. 1 shows the block diagram of the system: the modulated DCF signal is received either a 
ferrite antenna with a subsequent antenna amplifier (7408), or by a narrowband band-pass filter 
with amplification (7409). Then to the demodulator (7401), where the seconds- and minutes- 
marks are etfracted. In addition a transmission-loss detector determfaes when me seconds- 
pulses are missing. Then the HP signal goes through a liniter to a PLL circuit, where a 1MHz 
oscillator is locked to me carrier frequency of the DCF 77 signal. Thus the oscillator Is practically 
as (long-term) stable as the DCF 77 carrier frequency [1.5] 

The 1 MHz quartz frequency is divided down to 77.6kHz using the quas^rjodWapenodic divider 
method [9], and then by further processing divided down to 100kHz and 1Hz. From the divider 
chain, various division frequencies can be extracted for calibration purposes. 

In a second control loop (7403), the seconds-pukes are formed, where division of 100kHz is 
performed in a shift register compared with the DCF-seconds, and with a long-term average 
phase lock. A delay t1 therefore ensures temporal placement of the synthesized seconds-pulse 
the time interval between transmission and reception, which is compensated further in the 
receiver. 

The pulse-shifting operates, as necessary, the 100kHz/1Hz divider either supplies an additional 
count-pulse or deletes a count-pulse. On average the phase lies between the DCF-eeconds and 
the synthesized seconds, over t1 shifted by +/- 10us exactly. 

The synthesized seconds give the digital control of the time decoder (7405), which provides a 
highly interference-proof processing. On the one hand high frequency interference pulses, which 
arrive at the receiver and could be passed to the error counter, are practically ineffective; on the 
other hand, the phase relationship between the DCF and synthesized seconds is stably received 
during interference, so this does not lead to a phase drift on the seconds phase. 

DCF 77 operates mainly in continuous mode; however, each 2 nd Tuesday of the month between 5 
and 9 o'clock it is stopped for maintenance. Also occasional brief transmitter interruptions can be 
ejected. On transmission faBure an inhibit flip-flop (RS-FF in 7405) ensures mat the control loop . 
is disabled. In addition, me first minute pulse, after the transmitter resumes, sets me dMder chain 
100kHz/1Hz into a defined pattern, with which any false counts, during me interruption, can be 



Page: 1 



Received from < 312 616 5700 > at 4/28/03 3:29:03 PM [Eastern Daylight Time] 



APR. 



28. 2003' 2:39PM mOIG VOIT & MAYER NO. 7382 — P. 



further corrected- During a power cut or start-up of the unit, the same flip-flop provides a reset to 
the divider chain. 

The decoding and display of the time information is described further, in the circuft in [7], which 
has a greater value of interference protection. 

The indicated tine can be shown on this device using two different methods. In the normal case, 
the encoded time information from the transmitter is decoded, checked for transmission errors 
and, if the checking is positive - stored and indicated. For the case where the checking 
determines an error, or when the transmitter is off, the time runs offa normal quartz-controlled 
'independent clock. In detail, that works as follows: 

The synthesized seconds-pulse, in each case, goes into the seconds-counter, and the 60 th pulse 
of the transfer is counted in the seconds-minutes-counter/register. Immediately the t2 (1 50ms) 
synthesized seconds pulse during the 20 th and 35* second (rate control) reads the seconds- 
demodulator (7401 ) in binary Ones or Zeros, and reads over input E the information in the write- 
registcr. Shortly after the write, the other register is deleted. 

With help of the transferred check-bits, a parity check is performed. The number of ones is set at 
the hour, however the minutes must be even-numbered. This means that on the hour and the 
minute, one bit of the transfer may be false. In this case, the parity controller detects the error and 
prevents the enebfe-gate U from allowing a write into the hours-minutes counter/register, and 
leaves these instead up to the next checking, to keep the counter running freely. If the parity 
check is positive, the transmitter's minute pulse transfers, over enable-gate U t the information in 
the register The hours/minutes counter/register setting is thereby defined, tt does not matter 
which value the seconds-counter has; rt is reset in any case at the minute-pulse. When a register 
write occurs, it is immediately reset by the in h bit nip-flop. The time can be connected for internal 
Operation, which takes place when there are no more transmitted updates. 

Alt units (apart from the antenna amplifier) should be built on boards with 21 -pin connectors (DIN 
41 617). The foil mask for the single-sided board gives the conductor side (Non-component side, 
AB5) where the view of the conductor side is given. On the double-sided board, in addition the 
component side (BS) is shown. For unit 7405, use a format of 160 x 75mm; for 7406 use 160 x 
45mm; and for ail other boards a size of 75 x 1 00mm is selected. 

The numbering given in Hg.1 for the input- and output- blocks is identical with the actual pin- 
numbering for each board. In the following circuit diagrams, the most important pulses and 
switching edges are marked, and typical voltages are given. 

Antenna amplifier 7408 

The antenna amplifier has the task of amplifying the receiver signal directly from the antenna 
(ferrite) and transmitting it to the receiver over co-ax cable. Where the signal is amplified further, 
to avoid feedback (risk of oscillation) the ferrite should be placed away from the antenna 
amplifier. The shortest distance depends, party, on the receiver's screening, and should be 
determined by experiment (about 1 m). 

Fig. 2 shows the circuit for the antenna amplifier, which is described more fully later in [7], The 
MFC4010A is a 3-stage wideband amplifier. Connection to the ferrite antenna is via a capacitive 
voltage divider. The output is coupled via an emitter follower, T. The supply voltage should be 
taken from the receiver through the co-ax cable. The bandwidth of the circuit in total is about 
2kHz. Fig 3 shows the amplifier circuit board, Fig. 4 the component layout 

Bandpass fitter amplifier 7409 

The filter amplifier performs receiver selection and amplification. Its bandwidth should be smaller 
than 1kHz. There are Irnted possibilities for this in the design, as the author has investigated. 



Page: 2 



Received fronx 312 61 6 5700 > at 4/28/03 3:29:03 PM [Eastern Daylight Time] 



APR. 28. 2003 2:40PM 




DIG VOIT & MAYER 



NO. 7382 — P. 



Firstly an active RC filter could be selected, using the phase difference method [101. which is 



Point 10, The supply voltage is decoupled over R19. Fig, 6 Shows the circuit board, fig 7 the 
component layout, The filter should be enclosed in a screened housing (e.g. Teko 3/A). 



Seconds-Minutes demodulator 7401 

Figure 8 ^ows the circuit, which is essentially already described in {2] and [4]. The signal at poin 
17 19 rectified by D1, D2, and amplified by operational amplifier 181. The diode D4 linearizes the 
rectification and compensates for the threshold voltage of T2, Thus the circuit functions 
satisfactorily over a wide input voltage range. If necessary, a further diode D3 can be connected 
m parallel with D4. R18 produces a voltage drop with R3 (= biasing for IS1), which causes a 
certan amount of suppression of a missing HF signal. 

P2 is adjusted so that C10 is charged to about 75% of the maximum voltage at C9. The 
comparator therefore switches each time the carrier drops to around 25% of its maximum 
amplitude, and thereby demodulates me seconds-pulses. C9 improves interference rejection, but 
should however be small as pos$fcle(< 0.1uF). The duration of the seconds pulses recovered in 
this way is 100ms or 200ms according to the binary coding of the DCF signal. The seoonds are 
output at point 9 for subsequent processing. 



The goes further to the monostable chain IS5, IS4, IS3. IS5 gives uniform seconds pulses with 
150nS duration, triggering the re-friggerable monostable IS4, which remains confriuously active 
due to its large time constant (1.5s). On the 59* second of each minute, the mhute marker is not 
transferred. Then IS4 goes low at 59.5s, and thereby triggers IS3. The following second pulse 
(=mmute pulse) enables gate II via output Q (IS3) to give the minute pulse at Point 2. 

Gate IV <B6) stays low when the monoslables IS3, IS4 are both trfcgered. 
In this case, it is evident that the triggered second mark from the transmitter is missing, and a 
transmitter interruption must have happened. This gives a smple method of detecting 
transmission loss. 

The value of time constants R9/C12, R8/C7. however, is not without problems. At the 
transmission event noise pulses can occur at the receiver, which simulate a minute; each noise 
pulse triggers IS4; after 1 5s the output goes low again and triggers IS3. If it fells in the period 
between 1 .5s and 2,5s to the event, it regenerates the noise pulse further, which is falsely 
recognized as a minute pulse, and leads to an lock-up of the next stag . With a narrowband filter 





■„ . — ir-... uuuuvi, iiuipic*;ug<u}ie in mis concept, oecause during a 

transmesion interruption the gain is increased, and a great deal if interference is amplified. 
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Time and reference frequency receiver 

many questions on this L^b^^^^^J^^^t" 01 ^^^ 
in this technique so great for a reason^ manuscripts received so far. The interest 

requirement it makes oossible with ^rJZ ~T TiTH ™Z, . " smitter with rts own 
and this the expert^a^oi^^ ^ ^ ' ndiCatiQn of dme ^ weekday. 

^'tf«^^ 

frequency -ei^* in p^^^ 
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